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THE ANALYSIS AND IDENTIFICATION OF 
CONTENT DEVELOPMENT PATTERNS IV! CLASSROOM COMMUNICATION 



Introduction 

Tills study was undertaken to detemlne how subject matter content 
becomes organised through the seque :ce of communication behaviors of the 
teacher and students In the classroom setting. Communication behaviors 
of the teacher and students of both verbal and non-verbal character are 
focused upon some aspect of an area of knowledge or subject matter a 
large percent of class time. This attention to subject matter content 
is a widely accepted activity of the classroom. 

It Is assumed that the development or organization of subject 
matter through conmunlcatlon behaviors it the classroom la influenced 
by the Intent and the planning for classroom activities, by the process 
of communication as It occurs in the classroom, and by the processes of 
perception and cognition of Individuals in the setting. The intent and 
the pre-planning of the class session perhaps establishes parameters of 
the topic and affects the content of communication behaviors. The 
dynamic and sequential nature of conmunlcatlon behaviors also affects 
the developing organization of content. Thlnkin; roceeses Incited by 
the communication process may effect communication behaviors which feed- 
back and further Influence content development in the classroom. 

Efforts by Smith and others (3? 10) to study the logical structure 
of teaching and learning and by Tabs and others (11) to deal with the 
relationships between teaching behaviors and cognitive thinking levels 
provide insight into the teaching and learning of subject matter content. 

* 

Numbers within parentheses refer to references In the Bibliography. 




This study, from a somewhat different perspective, may provide further 
insight into the communication of subject matter content in the classroom. 

Problem 

This study was concerned with the nature of the dynamic organisation 
of content through the sequence of communication behaviors in the class* 
room. It was the purpose of the study to: 

(1) systematically analyze observed and classified communication 
behaviors of teachers and students in the classroom which 
relate to content. 

(2) display the data thus generated so that elements, sequences, 
and organizations of communication behaviors related to 
content development can be studied and analyzed. 

(3) extrapolate prototypes of content development from the 
analysis of elements, relationships, and organizing 
principles of content communication behaviors. 



Procedure 

Twelve Junior high school teachers and their students were observed 
and video-taped as they engaged in teaching and learning activities in 
the four subject areas of science, mathematics, social studies, and 
English. A total of thirty-four class sessions, each of approximately 
forty minutes duration were video-taped. 

The communication behaviors observed in these tapes were classified 
and codified at three-second intervals using the procedures, categories, 
and ground rules of the Content Analysis System. A sumary of the 
twelve categories of th« Content Analysis System is found in Appendix A. 



This system was developed and refined from a basic scheme of five 
categories. Background . Warning , Definin g, Examples , and A mplificatio n, 
first used and tested by Janes K. Duncan and John B. Hough In the 
Spring of 1966 at The Ohio State University. The classification System 
was proposed as a result of fornulatlons from the figure-ground principle! 
from perceptual psychology, the Idea of exemplars as developed by 
Bruner, et al. (6), and some general knowledge notions about the commu- 
nication process. 

The approximately JO, COO three-second Interval codifications 
constituted the data somple In this study. Fifty-two different topics, 
also called "content figures," were identified In the thirty-four video- 
tapes. The three-second Interval data for each of the topics were 
converted to fortran and processed by a computer program which generated 
fifty -two 12 x 12 data matrices. 

This 12 x 12 matrix display form was generated in a similar way to 
those matrix forms used in the Flanders 1 Interaction Analysis System. (1) 
The total amounts of category data as well S9 the overall sequence 
patterns In the data were preserved by this type of display form. By 
means of the computer program, percentage matrices were also generated. 

In these forms e-.ch cell shoved a percent of the total rather than an 
actual count of the datA. 

Eight different diaplay forma were uaed or developed to Aid in 
the analyals of content development. These forms were columns of dsta 
as first codified, columns of dlads or sequence pairs of content data, 

12 x 12 data aatrlces, percentage matrices, substance matrices, transi- 
tion matrices, sub -matrices , recording graphs, and matrix models. 

Examples of the data matrix, the sub-matrix, the matrix model, and the 
recording graph are found In Appendix B. 



Substance and transition matrices are variations of the data matrix. 
A substance matrix shows only the amount of time in each of the twelve 
categories used during a content development sequence. A transition 
matrix shows only the number of shifts from each category to another 
category. Sub~matrlces are a display of a short sequence of data. 
Recording graphs are a display of the content development data on a 
horizontal graph. This form can display the detail of specific sequences 
in content development as veil as show overall patterns. 

The analysis of data in this study consisted of a classification 
of el ement s of content communication and the identification of larger 
and larger sequences of communication behaviors within which these content 
elements were found. The elements to be considered were limited to the 
twelve categories of the Content Analysis System. Each element was 
defined as the communication behavior classified within a single category 
throughout its time duration until it la terminated by a shift or inter- 
ruptlon bye behavior of a different category. An element, therefore, 
might be a few seconds in duration to as long as several minutes. 

The next larger unit of analysis was the dlad or pair of elements 
found in sequence in the sample data. The nature of each element of the 
died as well as the relationship between the elements was the focus of 
this analysis. The next larger sequence identified was the sub-matrix 
seque nce. The sub-matrix sequence was tvide op of three or more elements 
of comnunlcstlon behavior which begin end end with the same element. An 
example of the sub-matrix sequence illustrated in Appendix B is s mis- 
cellaneous csteogry element followed by s naming element fol'oved by j 
return to the miscellaneous category. 



The largest sequence of data analyzed was the 12 x 12 matrix of 
an entire topic development sequence. Such a matrix is a composite of 
many sub-matrix sequences. Other useful display forms at this level of 
analysis were the recording graph and the matrix model. 

The analysis of elements and larger sequences of data was trade of 
the sample as a whole and within the sample according to subject area 
and according to individual teachers. 

Fi ndings 

From this analysis of data about classroom communication behaviors, 
findings related to elements, organizations of elements, snd patterns of 
content development ere presented. These findings sre abstracted from 
the content analysis data of all fifty-two content flguves. Summary 
findings from content analysis data within the sample by subject area and 
teacher are also included. 

El ements . TABL.3 1, "USE OF ELEMENTS IN CONTENT DEVELOPMENT," 
presents a composite of all elements found in the sample of data. Mis- 
cellaneous , Abstrac t Example, Amp lifi cat ion , and Bac kground elements are 
the most numerous types found in classroom communication behaviors. These 
elements appear to some extent in most of the fifty -two content figures. 
Digres sion elements also appear in most content figures. N aming elements, 
though only seventy-two were found in the entire sample, appear in s 
majority of the fifty-two content figures. Defining elemento ate almost 
as numerous as the above categories but less widely distributed in the 
content figures. 

Less numerous and less widely used sre elements of the categories, 
General Examp le, Concrete , Persona l, snd Negative Examples and the v ivid 




USE OF ELEMENTS IK COTITENT DEVELOP!' 
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category. These less used and less widely distributed categories appear 
to have a relationship to subject areas and individual teachers. This 
will be discussed under findings with regard to subject areas and teachers. 

Organizati o n of E lements. Elements of the classroom communication 
data were exanlned In larger and larger sequences in this study. The 
first sequence of elements identified 2 nd classified were pairs or dlads 
of elements. Three thousand six hundred and four pairs of elements made 
up the data sample. Each element was paired with the element preceding 
it and also the following one. The first and last elements of a topic 
session were only paired with ono other element. The total possible 
number of distinct ordered pairs of elements with a twelve category system 
is 12 x 11 or 132 permutations. Of this number only 113 different pairs 
were actually found in the data sample. The most numerous diads or pairs 
of elements to appear were made up of an abs tr act exampl e element and 
a mplification . The second most numerous diad was the pair of elements 
miscellaneous and abstract exa mples. 

These most prominent pairs naturally affected types of sub-matrix 
sequences found, lhese larger sequences included numerous a bstrac t 
exam ple, ampl ificat ion and miscellaneou s elements. 

The largest organization of elements studied was the data matrix 
of an entire topic or content figure. Each of the fifty-two data 
matrices in the sample was abstracted into a matrix model display form 
such as the illustration in Appendix B. The matrix model is developed 
to 9how major, secondary, and tertiary category usage as well as the 
three levels of flow or shift between categories of communication behavior. 

Inspection of fifty-two matrix models suggests that content develop- 
ment of a content figure may be siaple or complex in structure. A 




simple structure Is revealed by the use of few elements and few flow 
patterns. A complex structure Is suggested by many categories and flow 
patterns in the matrix model. Matrix models also seem to be balanced 
or Imbalanced with regard to flow patterns. This balance suggests a 
much repeated cycle of elements of communication behavior in the topic 
session. 

Findings Re la ted t o Teachers . TABLE II is a summary cf category 
usage in classroom time as identified by individual teachers. It was 
not the purpose of the study to examine characteristics of teachers nor 
were the communication behaviors of the teacher categorized separately. 

It can be i.ssumed. however, that the teacher of the session did have a 
major Influence upon the plan for content development and upon the control 
of communication behaviors in the class. It is also apparent that the 
teacher sample was Incidental and s;all in number. Given these condi- 
tions, it is still interesting to note that some sessions directed by 
individual teachers do not include naming , conc ret e examples . persona l 
exampl es or v ividness . In some case Background is much used; in others 
it is little utid. Dig ression is found a high percent of the time in 
classes of two teachers, no. 5 and no. 10. Sessions by teachers no. 2 
and j contain a great deal of misc ellaneous behavior while sessions of 
teachers no. 10 and 12 contain very little. The hypothesis may be 
proposed that specific characteristics of content development style are 
related to teacher differences. 

Another interesting bit of evidence is found in the two matrix 
models in Appendix B. These two almost identical models vere abstracted 
from class sessions on different days which were directed by the same 
teacher. Other models by a single teacher were not as similar. This 
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Total 8.7 .6 2.3 5.7 35.6 6.6 1.0 .5 13.7 6.8 .3 18.2 
for all _____ 
sessions 



evidence may suggest an hypothesis about teacher characteristics and 
similarity of content development patterns. 

Fin dings Related to Subject Area . TABLE III is a composite of 
the category usage found in the data sample according to the four subject 
areas of science, mathematics, social studies, and English. The topics 
of content found within the data sample are not representative of entire 
subject areas. Variations in the table are identifiable and may suggest 
hypotheses about the nature of subject areas and content development. 

The Concrete exampl e category was identified far more frequently 
in science topics than in any other subject area. Miscellaneous category 
was found more frequently in mathematics. Personal exam ples and 
Digression were more frequently identified in social studies topics than 
in other content areas. Amplification was identified the highest per- 
centage of time in topics of English. These and other variations found 
in TABLE III may be useful for further study of content development in 
the classroom. 

Patterns of Content Development . Patterns are suggested by usage 
of a single category, by small sequences of categories, and by entire 
sequences used to develop a concent topic. 

The evidence about individual categories in TABLES I, II, dnd III 
suggest that content development, is largely an exemplifying activity. 

The combined usage of all types of examples in content development is 
49.4 percent. Thirty-five point six percent of all category usage was 
in the abstract example class. Miscellaneous category makes up 18.3 
percent of content communication and is found throughout sequences of 
topic development . This may suggest that Miscellaneous communication 
behavior is basic to the structure of the communication process. 
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The location of an element in the entire topic sequence may also 
constitute a pattern. Most frequently the Naming element appears very 
early in the comir.unication sequence and is usually found in combination 
with Miscellaneous category behaviors. This pattern may suggest the need 
to identify the topic as an organizer of following communication behaviors. 
This sequence may also Indicate parameters for the relevance of subsequent 
communication elements. One teacher was observed to name the topic 
initially in the content sequence and to name the topic again at the close 
of the sequence. This pattern may imply the use of the Naming element for 
redundancy and closure. 

The use of Naming elements early in the content development 
sequences and the numerous count of definition elements fthich follow Naming 
and Example elements following those definition elements may suggest a 
generally deductive pattern in content development in this sample. In 
this rationale Naming would be the most general expression of the topic, 
defining would be a more specific outlining of the topic and the example 
would be a specific illustration of the topic. 

Little used elements such as Negative example may have much more 
potential for content development than is evident in the sample. In 
one instance observed, a teacher of a mathematics class was making an 
assignment. She named the topic of the assignment, followed this with a 
discussion of two Abstract examples to illustrate the assignment, and 
completed the sequence by proposing a Negative example of the assignment 
and discussing it. Expressed in symbolic logic, this pattern would 
suggest the communication of an A and not B concept of the assignment. 

Another pattern which appears in the sample data is the review or 
recitation of homework exercises. This sequence pattern is displayed as 




the repeated cycle of Miscellaneous elements, Example elements, and 
Amplification elements with occasional use of Digression elements when 
a recited exercise is found to be incorreci;. 

A content topic in an English class concerning the classification 
of paragraphs of writing into different categories appears in the data 
sample as General Example elements, the general categories of writing, 
followed by definitions of each of these categories, followed by Specific 
examples, and concluded with Amplification elements as the specific 
paragraphs were related to the general categories. 

The recording graph in Appendix B displays a sequence of content 
development which can be summarized by the following sequence: Naming, 

Concrete example, Background, Concrete example, Personal example, termlnat 
ing with the single elements of Background, Abstract example, Amplification, 
and Miscellaneous. This pattern of content development is not well 
explained by known forms of exposition or logic. It is representative 
of many such patterns displayed by the recording graph which await 
further investigation and analysis. 

Implications 

The perspective of this study for the analysis of content develop- 
ment through classroom communication may provide insight about the 
interrelation of curricular planning, the classroom communication process, 
and cognitive (5) thinking levels. For Instance Background elements in 
curricular planning represent the prior knowledge related to the topic; 
in the communication process the Background element may be a context or 
ground for the content figure, the same Background element may represent 
recalled or remembered facts by students at the cognitive process level. 



In the planning phase , an example may represent a re-atructured 
observation of reality; in the communication phase this example may 
illustrate the specific meaning of the content figure; the same example 
may represent the comprehension or application level in cognitive process 
by students. Likewise Amplification may be thought of as the relatedness 
and logic in the curricular planning; in the communication phase Ampli- 
fication may represent the Increase in focus and inter-connection of the 
figure and components; in the cognitive process, Amplification can be 
classified at the. comprehension, analysis, synthesis, and- evaluation 
levels. 

The perspective of this study for the analysis of content develop- 
ment through classroom communication may offer potential for further 
research concerning the organization and sequence of content, and have 
practical Implications for the pre-service and in-service training of 
teachers. 




APPENDIX A 



SUI2IARY OF CATEGORIES FOR CONTENT ANALYSIS 




CONTENT COIMJNICATION 



SUMMARY OF CATEGORIES FOR COKTEHT ANALYSIS 



M - Miscellaneous • All non -content communication. 
HON-CO’.ITEnT Includes class management, procedure, control, 

COIfMUNICATIOi! authority, personal, and social-emotional 

communications . 



B - Background; All classroom communication which 
develops information or knowledge of the context 
or frame of reference within which the content 
GROUND idea : topic, or figure is set. This category 

also Includes reference to previously presented 
subject matter content, that content learned 
in post class sessions. 



Naming 



II - Naming: All communication behavior which 

identifies or specifies the topic or con- 
tent figure by name, symbol, or image. 



Defining 



D - Defining: Determines the precise significance 

or meaning of the figure, the Idea or concept 
under consideration. Includes definition of 
terms used in the concept or figure. 



E - General Examples: The presentation or 

development of elements or examples of the 
Exarooles figure which are of a very general or construct 

nature. Such examples deal with the nature of 
many specific examples. 

Ea - Abstract Examples : Communication which presents 

specific examples verbally or symbolically. 

These have no real or image form as presented. 

Ec - Concrete Examples: These are specific examples 

which are presented in a real or image form 
in communication. 

Ep - Personal Examples . Examples which have a per- 
sonal or thematic characteristic. They have 
an affective quality. 



En - Negative Examples: Specific examples developed 

through communication vrhich illustrate what the 
content figure is not. 



(Continued) 



CONTENT COMMUNICATION 
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A • Amplification: Content communication by which 

an expansion or enlargement of the focun of 
attention occurs. Tvro or more things are 
compared, contrasted, or related. Why ' 
questions and higher level questions are included 
in this category. 

An - Digression. Content communication which expands 
beyond the relevant content figure or background 
under consideration. This category also includes 
known incorrect communication behaviors as well 
as any corrective feedback which might follow 
such behaviors . 

V - Vivid- Used to denote the quality of content 
ideation or its presentation v/hich makes its 
communication emphatic or outstanding. This 
category also Includes verbal or non-verbal 
directions used to call attention to content 
ideation. 




APPENDIX B 



EXAMPLES OF DATA DISPLAY FORMS 




CONTENT ANALYSIS MATRIX 
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